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REMARKS 

T. Amendment to the Specification 

It was requesicd that Applicants update the application number of the commonly 
assigned US Patent Application to Vyvoda et al. Applicants have amended pa. agraph 
[0030J nn page 10 at line 33 to make the requested change. 

II. Amendments to the ClaiiiK? 

To clarify the claims, Applicants have amended independent claim 1 to recite that 
the semiconductor regions of the wafer are formed over a substrate. Independent claim 
30 has been amended to recite that the means for repelling water from the surface of the 
claimed wafer comprise regions above a substirate. Independent claim 44 has been 
amended to recite that the hydrophobic regions exposed at the wafer surface are 
deposited over a substrate. In Lee, the reference cited by the Examiner, the 
semiconductor regions, water repelling means, and hydrophobic regions are formed in the 
semiconductor substrate itself (column 4, lines 50-59, and Fig. 4E.) These amendments 
were made mcrcly to clai ity the claims and were not made for purposes of patentability. 
As discussed in detail below, the rejections set forth in the Office Action are improper; 
accordingly the present amendments are not necessary to overcome the rejections. 
111. Chiim Rejections 

Independent claims I , iO, and 44 were rejected under 35 USC 102. 
A. Claim Reifection 35 US 102. Claim 1 and Dependents 
Independent claim 1 and its dependent claims 642 and 14 have been rejected 
under 35 USC 102(e) as being anticipated by Lee et al., U.S. Patent No. 6,258,696. 
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Applicants respectfully traverse these rejections because Lee fails to disclose each 
and every clement recited in independent claim 1. 

Claim I. recites a wafer having a surface, the wafer comprising: 

a plurality of regions of semiconductor and dielectric exposed at the 
surface of the wafer after chemical mechanical planarization, wherein 

the semiconductor regions have a loral surface area thai is less than 
or equal to a first fraction of a total surface area of the wafer and 
each of the semiconductor regions have a shortest surface 
dimension that is less than or equal to a first width, 

the first fraction and the first width ensuring that the surface 
of the wafer can attract enou{^h water to wet sufficiently allowing 
removal of residual particles therefrom. 
The Examiner notes that the expressions "after chemical planarization" and 
"allowing removal of residual particles therefrom" ai-e "taken to be . . . product by process 
limitacion[s] and [are] given no patentable weight;' The Examiner fuithcr notes "it is the 
patentability of the final stiiictare of the product ^gleaned' from the process steps, which 
must be determined in a 'product by process' claim, and not the patentability of the 
process." 

The Examiner is correct that the phrase "after chemical mechanical planaiization" 
describes part of the process used to cre.'Me^ the. wafer claimed in claim 1. The phrase 
"allowing removal of residual particles therefrom", however, does not describe pait of the 
process of creating the wafer. 
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Recall that the invention relates to wet cleaning of wafer surfaces following 
chemical mechanical planarization (CMP). An aqueous cleaning technique is 
conventionally used to remove residual slurry particles from a silicon dioxide dielectric 
surface following CMP and to remove residual slurry particles from a combined silicon 
dioxide and silicon nitride dielectric surface following shallow trench isolation (STI) 
planari/ation. Both silicon dioxide and silicon niuride are hydrophilic. However, when 
silicon is exposed following a CMP process, a hydrophobic (i.e., water-repelling) surface 
is created, which makes it difficult to use aqueous NIL^OH-based scrubbing. The silicon 
surface does not sufficiently wet to permit the polyvinyl alcohol brushes coming into 
intimate contact with the wafer surface, and the residual slurry particles and/or metal 
contaminants arc not removed. 

An object of the invention, then, is to provide a wafer surface comprising 
semiconductor and dielectric that attracts enough water to allow the wafer surface to wet 
so that residua) slurry particles and metal contaminants may be removed therefrom. The 
invention is not a wafer surface that has been cleaned^ but rather one that is cleanable. 
Thus the entire phrase, "the first fraction and the first width ensuring that the surface of 
the wafer can attract enough water to wet sufficiently allowing removal of residual 
paiticles therefrom" specifies not the process used to make the wafer, but rather a 
property the wafer, "the product 'gleaned' from the process steps'' refeired to by the 
Examiner above, must have. The property defined by this phrase, therefore, is a crucial 
limitation to the claim, and must in fact be given patentable weight. 

Lee apparently teaches alternating lines of seini conductor substrate 402' and 
insulation film 403 planarized by CMP or an etch-back process (column 4, lines 50-59.) 
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But the reference fails to recognize the difficulty of cleaning such a surface following 
CMP. It gives no guidance regarding the relative widths of the lines nf semiconductor 
substrate 402' and the lines of insulation film 403, and nowhere suggests or teaches that 
the seroiconductor region fraction of the wafer surface, or the width of any semiconductor 
region, must be selected to ensure that the surface of the wafer can attract enough water 
to wet sufficiently allowing removal of residual paiticlcs therefrom. 

It should be noted that the property of being cleanable described by the noted 
iiroiiation cannot be presumed to be inherent. To assume the relative widths of the lines 
of semiconductor substrate 402' and the lines of insulation film 403 from a subjective 
estimate of their appearance in figures, in the absence of an explicit teaching, is improper. 
'To serve as an anticipation vi'hen the reference is silent about the asserted inherent 
characteristic, such gap in the reference may be filled with recourse to extrinsic evidence. 
Such evidence must make clear- that the missing descriptive matter is necessarily present 
in the thing described in the reference, and that it would be so recognized by persons of 
urdinaiy skill " Continental Can Co. v. Moruianto Co., 948 F.2d 1264, 1268, 20 USPQ 
2D (BNA) 1746, 1749 (Fed. Cir. 1991.) "Inherency, however, may not be established by 
probabilities or possibilities. The mere fact that a certain thing may result from a given 
set of circumstances is not sufficient." In re Oelrich, 666 F.2d 578, 581, 212 USPQ 323. 
326 (CCPA iy»i.) 

Because Lee fails to teach each and every element recited in independent claim 1, 
Applicants request that the 35 U.S.C. § 102(e) rejections of independent claim 1 and its 
dependent claims be withdrawn. 
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B. Claim Reiectioa 35 US 102, Claim 30 and Dependents 

Independent claim 30 and its dependent claims 35-41 and 43 have been rejected 
under 35 USC 102(e) as being anticipated by Lee. Applicants respectfully traverse these 
rejections because Lee fails to disclose each and every element recited in independent 
claim 30. 

Claim 30 recites a wafer having a suiface, the wafer comprising: 
means for attracting water to the surface nf the wafer; and 
means for repelling water from the surface of the wafer comprising 

regions that have a combined surface area that is less than or equal to a first 

fraction of a surface area of the wafer, 

wheiein each of the regions has a shortest surface dimension that is less 

than or equal to a first width, and the first fraction and the first width ensure 

tliat the surface of the wafer can attract enough water to wet sufficiently 

allowing removal of residual particles tlierefrom. 

As noted above, Lee fails lo recognize the difficulty of cleaning such a surface 
following CMP- It gives no guidance regarding the relative widths of the lines of means 
for repelling water (4O20 and the lines of means for attracting water (403), and nowhere 
suggests or teaches that the fraction of the wafer surface comprising means for repelling 
water from the surface of a wafer, or the width of regions of such means, must be 
selected to ensure that the surface pf the wafer can attract enough water to wet 
sufficiently allowing removal of residual particles therefrom. 
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Because Lee fails to teach each and every element recited in independent claim 
30, Applicants request ihai ihc 35 U.S.C. § 102(e) rejections of independent claim 30 and 
its dependent claims be withdrciwn. 

r. Claim Rejection 35 US 102- Claim and Dencndents 

Independent claim 44 and its dependent claims 49-54 and 56 have been rejected 
under 35 USC 102(e) as being anticipated by Lee. Applicants respectfully Uaverse these 
rejections because Lee l^ils to disclose each and every element recited in independent 
claim 1. 

Claim 44 recites a wafer having a surface, the wafer comprising: 

a plurality of regions of hydrophobic material and hydrophilic material 
exposed at the surface of the wafer after chemical mechanical planarization, 
wherein the regions of hydrophobic material have a total surface area that is less 
than or equal to a first fraction of a total surface ai-ea of the wafer and each of the 
legions of hydrophobic material have a shortest surface dimension that is less than 
or equal to a first width, the first fraction and the first width ensuring that the 
.surface of the wafer can attract enough water to wet sufficiently allowing 
removal of residual particles therefrom. 

As noted above, Lee fails to recognize the difficulty of cleaning such a surface 
following CMP. It gives no guidance regarding the relative widths of the lines of 
hydrophobic material (402') and the lines of hydrophilic material (403), and nowhere 
suggests or teaches that the fraction of the wafer surface compnsing hydrophobic 
material, or the width of regions of hydrophohic material, must be selected to ensure that 
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the surface of the wafer can anract enough water to wet sufficiently allowing removal of 
residual piirticles therefrom. 

Because Lee fails to teach each and every element recited in independent claim 
44, Applicants request that the 35 U.S.C § 102(e) rejections of independent claim 44 and 
its dependent claims be withdrawn. 

D. Claim Rejections 35 USC 103. Dependent Claims 

Claims 2-5, 31-34, and 45-48 have been rejected under 35 TJSC 103(a) as being 
unpateniablt; ovci Lee. Claims 13, 42, and 55 have been rejected under 35 USC 103(a) 
as being unpatentable over Lee in view of Inoue. 

All of these claims depend from either claim 1, 30, or 44, the rejections of which 
were discussed in sections A, B, and C Lee fails to teach each and every element recitec 
in any of these independent claims, and so clearly fails ro teach each and every element 
recited in the dependent claims as well. Applicants request that the 35 U.S.C. § 103(a) 
rejections of these dependent claims be withdrawn. 
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IV. Conclusion 

111 view of these amendments and remarks, Applicants submit that this application 
is in condition for allowance. Reconsideration is respectfully requested. If any 
objections or rejections remain, Applicants respectfully request an interview to 
discuss the references. In such event, the Examiner is asked to contact the undersigned 
agent at (408) 869-2921, 

Januai v 14, 2003 

Date Pamela J. SquySres 

Agent for Applicants 
Reg, No. 52246 




Pamela J. Squyres 
Matrix Semiconductor 
3230 Scott Blvd 
Santa Clara, CA 95054 
Tel. 408-869-2921 
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APPENDIX A 



Paragraph f00301 on page 10. line 33: 

Now as shown in FIG. 2F, the spaces between the semiconductor regions 25A and 25B 
are filled with a dielectric layer 26 (e.g., SiO.sub.2), which may be formed with a high 
density plasma chemical vapor deposition (IW-CVD) process. The dotted line in FIG. 
2F indic3fe.s Thnt dielectiic layer 26 is filled to any suitable height, including above the 
upper edge of seiraconductor regions 25A and 25B. Preferably, dielectric layer 26 is 
filled up to and no higher than the upper edge of the semiconductor regions to minimize 
the amount of subsequent planarization needed. This tends to minimize non-unifomiities 
across the entire wafer. Further details of this technique are discussed in commonly- 
assigned U.S. patent application Ser. No. 09/776.000. pending, to Vyvoda et al., filed 
concurrently herewith, [(Attorney Docket No. MS-2),] which is hereby incoi-porated by 
reference herein in its entirety. 
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APPENDIX B 

(Amended) A wafer having a surface, the wafer comprising: 

a plurality of regions of semiconductor and dielectric exposed at the surface of the 
wafer after chemical mechanical planaiization. the semiconducior repions formed 

nvi»r a substrate, wherein 

the semiconductor regions have a total surface area that is less than or 
equal to a first fraction of a total surface area of the wafer and 
each of the semiconductor regions have a shortest surface dimension that 
is less than or equal to a fu-st width, 
ihc first IracLiun and the first width ensuring that the surface of the wafer can 
attract enough water to wet sufficiently allowing removal of residual particles 
therefrom. 

30. (Amended) A wafer having a surface, the wafer comprising: 
means for attracting water to the surface of the wafer; and 
means for repelling water from the surface of the wafer comprising regions above 
a substrate that have a combined surface area that is less than or equal to a first 
fraction of a surface area of the wafer, 

wherein each of the regions has a shortest surface dimension that is less 
than or equal to a first width, and the first fraction and the first width ensure that 
the surface of the wafer can attract enough water to wet sufficiently allowing 
removal of residual particles therefrom. 
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44. (Amended) A wafer having a surface, the wafer comprising: 
a plurality of regions of hydrophobic material and hydrophilic material e^posed at the 
surface of the wafer after chemical mechanical planarization, wherein the regions of 
hydrophobic material are, deposited ove r a substrate and have a total surface ai^a that is 
less than or equal to a first fraction of a total surface area of the wafer, ^nd each of the 
regions of hydrophobic material have a shortest surface dimension that is less than or 
equal to a first width, the first fraction and the first width ensuring that the surface of the 
wafer can attract enough water to wet sufficiently allowing removal of residual particles 
therefrom. 
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